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(54) EXHAUST GAS CLEANING CATALYST 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust gas 
cleaning catalyst provided with a catalyst carrier capable 
of holding a fine catalyst particle shape by suppressing 
the sintering of catalyst particles and capable of avoiding 
the deterioration of the catalyst and having excellent *o 4 ***** 

durability and high NOx cleaning efficiency. 
SOLUTION: A nitrogen oxide removing catalyst 
comprises a composite consisting of perovskite type 
composite oxide particles represented by the general 
formula: AB03, wherein at least two kinds of elements 
selected from the element group consisting of Ca, Sr, 
Ba, Sc, Y, Ce, Nd, Eu, Gd, Tb, Dy, Ho, Er, Ti, Zn, Zr, In, 
Hf, Ni and Mn are constituent elements A and B, and 
noble metal catalyst particles formed of at least one kind 
of a noble metal among Ru, Rh, Pd, Ir, Pt and Au. The exhaust gas cleaning catalyst is 
constituted by supporting this nitrogen oxide removing catalyst on the intermediate layer 
formed on the surface of a metal carrier. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the exhaust gas purification catalyst which made the nitrogen-oxides removal catalyst 
which becomes metal support from the composite of a perovskite-type multiple oxide particle and a 
precious metal catalyst particle support. Said perovskite-type multiple oxide Calcium (calcium), 
strontium (Sr), Barium (Ba), a scandium (Sc), an yttrium (Y), a cerium (Ce), Neodymium (Nd), a 
europium (Eu), a gadolinium (Gd), A terbium (Tb), a dysprosium (Dy), a holmium (Ho), An erbium 
(Er), titanium (Ti), zinc (Zn), a zirconium (Zr), The inside of the element group of an indium (In), a 
hafhium (Hf), nickel (nickel), and manganese (Mn), At least two kinds of elements are formed with the 
perovskite-type multiple oxide expressed with the AB03 grade of the general formula used as the 
configuration elements A and B. While forming said precious metal catalyst particle with the noble 
metals of at least one kind of element among the elements of a ruthenium (Ru), a rhodium (Rh), 
palladium (Pd), iridium (Ir), platinum (Pt), and gold (Au) The exhaust gas purification catalyst 
characterized by having formed the interlayer in the front face of said metal support, and supporting said 
nitrogen-oxides removal catalyst to this interlayer. 

[Claim 2] The exhaust gas purification catalyst according to claim 1 characterized by for said interlayer 
having formed the diffusion layer between said metal support and catalyst beds, respectively, and having 
fixed. 

[Claim 3] The exhaust gas purification catalyst according to claim 1 or 2 characterized by forming said 
middle class including at least one kind in a zirconium dioxide, an oxidization praseodymium, cerium 
oxide, the barium oxide, a titanium dioxide, and a rare-earth-elements oxide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the exhaust gas purification catalyst which purifies the nitrogen oxides 
(NOx) in the exhaust gas of internal combustion engines, such as a diesel power plant, more, this 
invention makes a perovskite mold multiple oxide at a detail the catalyst for nitrogen-oxides 
decomposition and adsorption, and relates to the exhaust gas purification catalyst which has the 
nitrogen-oxides removal catalyst which made the particle front face distribute a noble-metals particle. 
[0002] 

[Description of the Prior Art] In order to remove conventionally the nitrogen oxides contained in the 
exhaust gas discharged from engines, such as mount, precious metal catalysts, such as a three way 
component catalyst, have been used. 

[0003] This three way component catalyst performs the oxidation reaction which consists of mixture of 
a platinum (Pt)-rhodium (Rh) system or a platinum (Pt)-(palladium Pd)-rhodium (Rh) system, and uses a 
hydrocarbon (HC) and a carbon monoxide (CO) as water (H2 O) and a carbon dioxide (C02) with one 
catalyst at coincidence, and the reduction reaction which uses nitrogen oxides (NOx) as nitrogen (N2). 
[0004] However, since this three way component catalyst has problems, such as reaction temperature 
and poisoning, upwards and has the property that only the air- fuel ratio window which is the narrow 
range centering on theoretical air fuel ratio shows a high invert ratio, there is a problem of being 
inapplicable in the lean burn engine and diesel power plant with a high oxygen density in exhaust gas 
which performs lean burn (lean combustion). 

[0005] Therefore, in official report JP,1 1-322452,A, JP,1 1-34730,A, etc., this invention persons made 
the multiple oxide the catalyst the decomposition to nitrogen oxides, and for adsorption, and have 
proposed the exhaust gas purge which distributed the noble-metals particle which has a function as an 
oxidation catalyst in the particle front face and which was equipped with the long lasting nitrogen- 
oxides removal catalyst in high activity. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although it is necessary to support with the 
condition that it is uniform to the support of this catalyst in case this nitrogen-oxides removal catalyst is 
included in an exhaust gas purge, and the specific surface area showing the total surface area of the 
catalyst per unit mass is high By putting the particulate structure of a catalyst to an elevated temperature 
at the time of baking at the time of supporting this nitrogen-oxides removal catalyst to metal support, 
about sintering which is the phenomenon in which specific surface area decreases, as shown in a lifting 
and drawing 4 , there is a problem that the specific surface area of the catalyst 20 supported by support 
10 falls. 

[0007] Moreover, as shown in the typical block diagram of the front face of drawing 5 , in order to 
spread the component of a catalyst 20 and to form a diffusion layer (catalyst-alumina diffusion layer) 40 
between a catalyst bed 20 and alumina layer 10a of the front face of support 10, a part of catalyst 20 
deteriorates, therefore a catalysis becomes weak, and there is a problem that NOx removal capacity 
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declines. 

[0008] It is forming the interlayer it is made [ interlayer ] in order that this invention's may solve the 
problem of the above-mentioned conventional technique, and the purpose's has [ interlayer ] 
compatibility in the both sides of a catalyst and support, and it is hard deteriorating a catalyst 
component, and it is in offering the exhaust-gas purification catalyst equipped with the catalyst support 
which can control sintering of a catalyst particle, and can hold detailed catalyst particle shape, and can 
avoid deterioration of a catalyst which is excellent in endurance and had a high rate of NOx purification. 

[0009] 

[Means for Solving the Problem] The exhaust gas purification catalyst for attaining the above purposes 
It is the exhaust gas purification catalyst which made the nitrogen-oxides removal catalyst which 
becomes metal support from the composite of a perovskite mold multiple oxide particle and a precious 
metal catalyst particle support. Said perovskite mold multiple oxide Calcium (calcium), strontium (Sr), 
Barium (Ba), a scandium (Sc), an yttrium (Y), a cerium (Ce), Neodymium (Nd), a europium (Eu), a 
gadolinium (Gd), A terbium (Tb), a dysprosium (Dy), a holmium (Ho), An erbium (Er), titanium (Ti), 
zinc (Zn), a zirconium (Zr), The inside of the element group of an indium (In), a hafnium (Hf), nickel 
(nickel), and manganese (Mn), At least two kinds of elements are formed with the perovskite mold 
multiple oxide expressed with the AB03 grade of the general formula used as the configuration 
elements A and B. While forming said precious metal catalyst particle with the noble metals of at least 
one kind of element among the elements of a ruthenium (Ru), a rhodium (Rh), palladium (Pd), iridium 
(Ir), platinum (Pt), and gold (Au) An interlayer is formed in the front face of said metal support, and it is 
characterized by supporting said nitrogen-oxides removal catalyst to this interlayer. 
[0010] This interlayer is formed by the matter which the both sides of a nitrogen-oxides removal catalyst 
and metal support have [ matter ] compatibility, and is hard to deteriorate a nitrogen-oxides removal 
catalyst component. 

[001 1] According to this configuration, since the interlayer is prepared between a nitrogen-oxides 
removal catalyst and metal support, it can prevent that can prevent sintering of a nitrogen-oxides 
removal catalyst particle, and a nitrogen-oxides removal catalyst deteriorates by contact to metal 
support. 

[0012] Therefore, since both the fall of specific surface area and deterioration of a nitrogen-oxides 
removal catalyst can be prevented, an exhaust gas purification catalyst with a high nitrogen-oxides 
elimination factor can be constituted. 

[0013] Moreover, in the above-mentioned exhaust gas purification catalyst, it is characterized by for said 
interlayer having formed the diffusion layer between said metal support and catalyst beds, respectively, 
and having fixed. 

[0014] Furthermore, in the above-mentioned exhaust gas purification catalyst, it is characterized by 
forming said middle class including at least one kind in a zirconium dioxide (zirconia), an oxidization 
praseodymium, cerium oxide (Seria), the barium oxide (baryta), a titanium dioxide (titania), and a rare- 
earth-elements oxide. 
[0015] 

[Embodiment of the Invention] Hereafter, the exhaust gas purification catalyst of the gestalt of operation 
concerning this invention is explained using a drawing. 

[0016] Drawing 1 is the mimetic diagram showing the cross section of the support of the exhaust gas 
purification catalyst of the gestalt of operation of this invention, and drawing 2 is drawing having shown 
typically the condition on the front face of a catalyst in the hierarchy format. 
[0017] [Configuration] Although the nitrogen-oxides removal catalyst 20 which becomes the metal 
support 10 from the composite of the perovskite mold multiple oxide particle 21 and the precious metal 
catalyst particle 22 is made to support, an interlayer 30 is formed between this metal support 10 and the 
nitrogen-oxides removal catalyst 20, and the exhaust gas purification catalyst of this invention is 
constituted, as shown in drawing 1 . 

[0018] This metal support 10 is formed with an iron-chromium-aluminum (Fe-Cr-aluminum) alloy, a 
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SYTT (Fe-Cu-aluminum-Y) alloy, etc. In the example shown in drawing 2 , it is formed with a Fe-20Cr- 
Saluminum alloy, and alumina layer 10a which is the oxide film of this alloy is formed in the front face 
of this base material 10. 

[0019] This perovskite mold multiple oxide particle 21 AB03 which uses A and B as a configuration 
element and uses O as an oxygen element It is expressed with a general formula, etc. - with the calcium 
(calcium) of an alkaline earth metal element, strontium (Sr), and barium (Ba) The scandium (Sc) of rare 
earth elements, an yttrium (Y), a cerium (Ce), neodymium (Nd), a europium (Eu), a gadolinium (Gd), a 
terbium (Tb), a dysprosium (Dy), a holmium (Ho), and an erbium (Er) -- or Among the element groups 
of the titanium (Ti) of a metallic element, zinc (Zn), a zirconium (Zr), an indium (In), a hafnium (Hf), 
nickel (nickel), and manganese (Mn), by at least two kinds of elements, aforementioned A and B are 
constituted and it is formed. 

[0020] Moreover, the precious metal catalyst particle 22 contains at least one kind of element among a 
ruthenium (Ru), a rhodium (Rh), palladium (Pd), iridium (Ir), platinum (Pt), and gold (Au), and is 
formed. 

[0021] At the example of drawing 2 , this perovskite mold multiple oxide 21 and the composite of the 
precious metal catalyst particle 22 are BaPr03. It is formed. 

[0022] Moreover, this interlayer 30 has compatibility in the both sides of the nitrogen-oxides removal 
catalyst 20 and the metal support 10. It is the matter which does not deteriorate nitrogen-oxides removal 
catalyst 20 component. And a zirconium dioxide (Zr02 : zirconia), Although formed including at least 
one kind in an oxidization praseodymium (Pr02), the barium oxide (BaO: baryta), a titanium dioxide 
(Ti02 : titania), and a rare-earth-elements oxide In the example shown in drawing 2 , the oxidization 
praseodymium (Pr02) which is one of the rare-earth-elements oxide is adopted. 
[0023] As shown in drawing 2 , according to this configuration, to alumina layer (oxide film on alloy) 
10a on a base material (Fe-20Cr-5 aluminum) 10 The middle class (oxidization praseodymium) 30 and a 
catalyst bed (BaPr03) 20 are formed. Furthermore, the alumina-oxidization praseodymium layer 15 is 
formed among this alumina layer 10a and middle class 30, and the oxidization praseodymium diffusion 
layer (catalyst front face) 25 is formed between the middle class 30 and a catalyst bed 20. 
[0024] And according to the inclination structure of the component of this alumina-oxidization 
praseodymium layer 15 and the oxidization praseodymium diffusion layer 25, fixing with alumina layer 
10a and an interlayer 30 and fixing with an interlayer 30 and a catalyst bed 20 are made strong, this 
catalyst structure is held firmly, and, thereby, the endurance of the exhaust gas purification catalyst 1 is 
strengthened. 

[0025] The [manufacture approach] Next, the manufacture approach is explained. 
[0026] First, oxidization praseodymium powder is ground and distributed in an acetylacetone, it covers 
with an electrophoresis method on the support 10 (base material) made from an iron-chromium- 
aluminum (Fe-Cr-aluminum) alloy, and the support 10 equipped with the interlayer 30 formed by the 
oxidization praseodymium is obtained. 

[0027] Next, a presentation is BaPr03. To the perovskite mold multiple oxide 21, the nitrogen-oxides 
removal catalyst 20 which distributed the noble-metals particle 22 of a rhodium (Rh) and (Ir) is 
compounded, the powder of this catalyst 20 is distributed in an acetylacetone, and a slurry is created so 
that the ratio of the perovskite mold multiple oxide 21 and a precious metal catalyst 22 may be set to 
1 : 1-2 by the mole ratio. 

[0028] The support 10 made from a Fe-Cr-aluminum alloy which covered the interlayer 30 of an 
oxidization praseodymium is immersed into this slurry, and a catalyst 20 is supported with an 
electrophoresis method. Then, the exhaust gas purification catalyst 1 which supported the catalyst 20 on 
the interlayer 30 is acquired by heat treatment. 

[0029] And this exhaust gas purification catalyst 1 is dedicated to a reaction container, and it considers 
as an exhaust gas purge. 

[0030] [Measurement result] The exhaust gas purge which has arranged the exhaust gas purification 
catalyst (example of a comparison) which supported only the catalyst 20, without preparing the exhaust 
gas purification catalyst (example) and interlayer 20 who formed this interlayer 20 in the reaction 
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container, respectively is made to react with simulation gas and the exhaust gas of a diesel power plant, 
respectively, and the result of having measured and compared the nitrogen-oxides elimination factor is 
shown in drawing 4 . 

[0031] According to the measurement result shown in this drawing 4 , in early stages of the reaction, 
nitrogen-oxides elimination factors are 45% of examples, and 42% of examples of a comparison, and 
became 39% of examples, and 31% of examples of a comparison after 1,000 hours. 
[0032] When this measurement result is seen, it turns out that decline in an elimination factor is hardly 
seen even if the nitrogen-oxides elimination factor of an example is high and it passes for 1,000 hours 
compared with the example of a comparison since the early stages of a reaction. 

[0033] And the same result was obtained even if it used the perovskite-type multiple oxide compounded 
using rare earth elements, such as calcium (calcium), titanium (Ti), nickel (nickel), manganese (Mn), a 
hafnium (Hf), zinc (Zn), an indium (In), a scandium (Sc), and an yttrium (Y). 

[0034] Moreover, the result with the same said of the case of the exhaust gas purification catalyst using 
a zirconium dioxide (zirconia), cerium oxide (Seria), the barium oxide (baryta), the titanium dioxide 
(titania), and the rare-earth-elements oxide as the middle class was shown. 

[0035] According to [Effect], therefore the exhaust gas purification catalyst of the above configuration, 
since the interlay er 30 is formed between the nitrogen-oxides removal catalyst 20 and the metal support 
10, sintering of the nitrogen-oxides removal catalyst particle 20 generated in case the metal support 10 is 
made to support the nitrogen-oxides removal catalyst 20 can be prevented, and the fall of the specific 
surface area of a nitrogen-oxides removal catalyst can be prevented. 

[0036] Moreover, since it has avoided by the interlay er 30 that the nitrogen-oxides removal catalyst 20 

and the metal support 10 contact directly, deterioration of a catalyst 20 can be prevented. 

[0037] Therefore, this exhaust gas purification catalyst is excellent in endurance, and turns into an 

exhaust gas purification catalyst with a high nitrogen-oxides elimination factor. 

[0038] 

[Effect of the Invention] According to the exhaust gas purification catalyst concerning this invention, the 
following effectiveness can be done so as explained above. 

[0039] Since the interlayer is prepared between a nitrogen-oxides removal catalyst and metal support, in 
case metal support is made to support a nitrogen-oxides removal catalyst, it can prevent that can prevent 
sintering of a nitrogen-oxides removal catalyst particle, and a nitrogen-oxides removal catalyst 
deteriorates by contact to metal support. 

[0040] Therefore, since both the fall of the specific surface area of a nitrogen-oxides removal catalyst 
and deterioration of a nitrogen-oxides removal catalyst can be prevented, it excels in endurance and an 
exhaust gas purification catalyst with a high nitrogen-oxides elimination factor can be constituted. 
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(54) EXHAUST GAS CLEANING CATALYST 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an exhaust gas cleaning 
catalyst provided with a catalyst carrier capable of holding a fine 
catalyst particle shape by suppressing the sintering of catalyst 
particles and capable of avoiding the deterioration of the catalyst 
and having excellent durability and high NOx cleaning efficiency. 
SOLUTION: A nitrogen oxide removing catalyst comprises a 
composite consisting of perovskite type composite oxide particles 
represented by the general formula: AB03, wherein at least two 
kinds of elements selected from the element group consisting of Ca, 
Sr, Ba, Sc, Y, Ce, Nd, Eu, Gd, Tb, Dy, Ho, Er, Ti, Zn, Zr, In, Hf, Ni and 
Mn are constituent elements A and B, and noble metal catalyst 
particles formed of at least one kind of a noble metal among Ru, Rh, 
Pd, Ir, Pt and Au. The exhaust gas cleaning catalyst is constituted 
by supporting this nitrogen oxide removing catalyst on the 
intermediate layer formed on the surface of a metal carrier. 
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